Characterization data
. 1mg/ml RuPy1 and RuPy2 aqueous solutions and dispersions with SWNCTs.
(1) 1mg/ml RuPy1 in water solution; (2) 1mg/ml RuPy1 with 1mg/mL HiPco SWCNTs in water solution before dialysis; (3) 1mg/ml RuPy1 and 1mg/mL HiPco SWCNTs in water solution after dialysis for 16 hours; (4) 1mg/ml RuPy2 in water solution; (5) 1 Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2016 mg/ml RuPy2 and 1mg/mL HiPco SWCNTs in water solution before dialysis; (6) 1mg/ml RuPy2 and 1mg/mL HiPco SWCNTs in water solution after dialysis for 16 hours. Figure S2 . UV-Vis absorption spectra of RuPy2 and HiPco SWCNT composites in aqueous solution before (a) and after (b) dialysis for 16 hours using nominal 2000 MW membrane. Dispersion solutions were prepared by 1mg/mL RuPy2 with initial concentration of HiPco 0 mg/mL (black line), 1 mg/mL (red spectra), 2 mg/mL (blue spectra) and 3 mg/mL (cyan spectra), HiPco SWCNTs respectively (20x dilution for (a) and 5X dilution for (b) before taking the spectra); c) Visible-NIR absorption spectra of RuPy2 and HiPco SWCNT composites in aqueous solution (5x dilution before taking the spectra). d) Normalized NIR-photoluminescence spectra of HiPco SWCNTs dispersed using RuPy2 aqueous solution and CTAB surfactants. Figure S3 . UV-Vis absorption spectra of RuPy1 and CoMoCat SWCNTs composites in aqueous solution. Dispersion were prepared by using 1mg/mL RuPy1 with initial concentration of 0 (black spectra), 1mg/mL (red spectra), 2mg/mL (blue spectra) and 3mg/mL (cyan spectra), CoMoCat SWCNTs respectively. All the solutions were diluted to 2.5% before taking the spectra. Dispersions were prepared by using 1mg/mL RuPy1 with initial amounts of 1 mg/mL (red spectra), 2 mg/mL (blue spectra) and 3 mg/mL (cyan spectra), of CoMoCat SWCNTs respectively. All the solutions were diluted to 2.5% before taking the spectra. To answer the question of whether quenching by FRET is possible, the rate of FRET and its efficiency can be calculated. This can be done by making some assumptions about our system. FRET rate constant can be calculated from:
( 1) where τ D is the donor's lifetime, r is the distance between the donor and acceptor and R 0 is given by:
R 0 is the Förster distance (the distance at which half of the donor excitation is transferred to the acceptor), κ 2 is the orientation factor (usually 2/3 for free molecules in solution), φ is the quantum yield of the donor, J is the spectral overlap constant, which describes the overlap between the donor emission spectrum and the acceptor absorption spectrum, N Av is the Avogadro's number and η is the refractive index of the medium (~1.3).
Likewise, FRET efficiency can be calculated by:
Thus, first we need to estimate the distance between RuPy1 and the CNT, in this case a (6,5) CoMoCat SWCNT. Since the Ruthenium polypyridine part of the molecule has a charge of +2, it is reasonable to think that it will try to stay as retired from the hydrophobic surface of the carbon nanotube as possible. Also, we can assume as well that the hydrophobic pyrene group would try to have most of its surface in contact with the walls of SWCNTs. Therefore, if we put pyrene in van der Waals contact with SWCNTs, with the long axis of the molecule running along the carbon nanotube length, we get Nanotubes J. Phys. Chem. C, 2011, 115, 14682-14686) . From Figure S16 , we can estimate that the projection of RuPy1 on the SWCNTs is about 1.3 nm. Therefore, if a (6,5) carbon nanotube has 88 carbons per nm, there are 114 C atoms per RuPy1 length. If
FRET is going to occur, it is reasonable to assume that it will occur to these carbon atoms close to the ruthenium center rather that carbon atoms farther away. With this information, we calculated an extinction coefficient for the 991 nm transition of (6,5) carbon nanotubes of 501600 M -1 s -1. The calculation of R 0 is done by normalizing the value of the 991 nm transition to this value and using the spectrum to calculate the overlap integral (J).
R 0 (51.8 Å) and the rate and efficiency of FRET were calculated using FRETView 
